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Short-term response of a declining woodland bird assemblage to the
removal of a despotic competitor
Abstract
Interspecific aggression by the noisy miner (Manorina melanocephala), a highly despotic species, is
homogenizing woodland avifaunas across eastern Australia. Although a native species, the noisy miner's
aggressive exclusion of small birds is a Key Threatening Process under national law. Large-scale removal of
noisy miners has been proposed as a management response to this threat following increases in miner
presence due to anthropogenic land use practices. We tested this proposal by experimentally removing noisy
miners from eucalypt woodland remnants (16-49 ha), assigned randomly as control (n = 12) or treatment
(miner removal) sites (n = 12). Standardized bird surveys were conducted before and after removal, and
generalized linear mixed models were used to investigate the effect of miner removal on bird assemblage
metrics. Despite removing 3552 noisy miners in three sessions of systematic shooting, densities of noisy
miners remained similarly high in treatment and control sites, even just 14 days after their removal. However,
there was evidence of an increase in richness and abundance of small birds in treatment sites compared to
controls-an effect we only expected to see if noisy miner densities were drastically reduced. We suggest that
miner removal may have reduced the ability of the recolonizing miners to aggressively exclude small birds,
even without substantially reducing miner densities, due to the breakdown of social structures that are central
to the species' despotic behaviour. However, this effect on small birds is unlikely to persist in the long term.
Synthesis and applications: Despite evidence from other studies that direct removal of noisy miners can result
in rapid and sustained conservation benefit for bird communities at small scales, our findings cast doubt on
the potential to scale-up this management approach. The circumstances under which direct control of noisy
miners can be achieved remain unresolved.
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a	 native	 species,	 the	 noisy	 miner’s	 aggressive	 exclusion	 of	 small	 birds	 is	 a	 Key	
Threatening	 Process	 under	 national	 law.	 Large-	scale	 removal	 of	 noisy	miners	 has	
been	proposed	as	a	management	response	to	this	threat	following	increases	in	miner	
presence	due	to	anthropogenic	land	use	practices.	We	tested	this	proposal	by	experi-
mentally	 removing	noisy	miners	 from	eucalypt	woodland	remnants	 (16–49	ha),	as-















	up	 this	 management	 approach.	 The	 circumstances	 under	 which	 direct	 control	 of	
noisy	miners	can	be	achieved	remain	unresolved.
K E Y W O R D S
biotic	homogenization,	despotic	species,	interspecific	competition,	key	threatening	process,	
Manorina melanocephala,	noisy	miner,	woodland
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1  | INTRODUC TION
A	 key	 mechanism	 through	 which	 landscape	 change	 drives	 shifts	
in	 faunal	 assemblages	 is	 the	 replacement	 of	 specialized	 and	
fragmentation-	sensitive	species	by	competitive	commensal	or	inva-
sive	species.	Such	shifts	often	result	in	an	overall	reduction	in	species	




control,	 and	 climate	 regulation	 (Hooper	 et	al.,	 2005;	 Şekercioğlu,	
Daily,	&	Ehrlich,	2004),	and	so	identifying	how	to	combat	them	is	an	
important	field	of	inquiry.
Although	 invasive	 species	 are	 generally	 considered	 the	main	
protagonists	of	such	shifts,	native	species	that	benefit	from	land	
use	change	can	also	expand	in	distributions	or	increase	in	density,	





sitic	 brown-	headed	 cowbird	 (Molothrus ater)	 has	 benefited	 from	








ecosystems	 through	 a	 variety	 of	 ecological	 processes,	 including	
predation	 (Menge	 et	al.,	 1994),	 habitat	 transformation	 (Naiman,	
Melillo,	 &	 Hobbie,	 1986),	 and	 competition	 (Piper	 &	 Catterall,	
2003).
Native	Manorina	 honeyeater	 species	 are	 strong	 competitors	
within	the	extensive	Australian	woodland	systems,	with	bell	min-
ers	(Manorina melanophrys),	yellow-	throated	miners	(Manorina fla-













&	McAlpine,	 2013).	 The	 species	 achieves	 this	 effect	 through	 its	









extends	 over	 1.3	million	 km2	 of	 eastern	 Australia	 (Higgins,	 Peter,	
&	 Steele,	 2001).	 Noisy	 miners	 reach	 peak	 density	 in	 open	 euca-
lypt	woodland,	preferring	edges	adjacent	 to	agricultural	 fields	and	
sites	 with	 low	 structural	 complexity	 (Campi	 &	 MacNally,	 2001;	
Eyre,	Maron,	Mathieson,	&	Haseler,	2009;	Howes	&	Maron,	2009;	
Mac	 Nally	 &	 Horrocks,	 2002).	 The	 species	 establishes	 resident,	
high-	density,	 and	 hyper-	aggressive	 colonies	 that	 exclude	 almost	


















When	 dealing	 with	 an	 undesirable	 native	 species,	 passive	 man-




F IGURE  1 The	noisy	miner	Manorina melanocephala	is	native	to	
woodlands	and	open	forests	of	eastern	Australia
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replanting	or	encouraging	regeneration	of	vegetation	to	reduce	habitat	
suitability	 for	miners	has	been	found	to	be	of	 limited	benefit	 in	man-










of	 removal	 of	 noisy	 miners	 from	 half	 of	 a	 set	 of	 24	 woodland	
patches	 in	 central	 New	 South	 Wales,	 Australia,	 using	 a	 BACI	
(Before	After	Control	Impact)	design.	We	designed	the	study	to	
sample	 a	 range	 of	 landscape	 and	 patch-	scale	 characteristics	 to	
determine	 whether	 there	 are	 particular	 landscape	 contexts	 in	
which	 removal	 is	most	 effective.	We	 present	 the	 initial	 results	
of	this	large-	scale	field	experiment	to	contribute	to	the	urgently	
needed	 body	 of	 information	 about	 management	 of	 this	 key	
threatening	process.
2  | MATERIAL S AND METHODS










Tablelands	Bioregion,	 and	 for	 a	 combination	of	 sheep	 grazing	 and	
the	production	of	wheat	and	other	cereals	in	the	Southwest	Slopes	
Bioregion	(NPWS	2003).

















pervised	 by	 two	 experienced	 ornithologists	 attempted	 to	 remove	
all	 noisy	 miners	 from	 treatment	 sites,	 using	 a	 12-	gauge	 shotgun	
loaded	with	size	8	shot	(approx.	410	pellets	per	cartridge),	fired	from	
a	distance	of	10–30	m.	Initially,	noisy	miners	were	attracted	to	the	
shooter	 by	 broadcasting	 recorded	 ground	 alarm	 calls	 (chur	 calls:	
Holt	 et	al.,	 2017)	 at	 intervals	of	~100	m	along	 the	 length	of	 study	
site.	After	the	initial	pass,	the	three	personnel	spread	out	across	the	
width	of	the	site	and	walked	the	length	of	the	site	1–3	times	locat-





2	days	 for	 a	minimum	of	8	hr	 in	 total.	 The	 first,	 second,	 and	 third	















All	 surveys	 were	 conducted	 by	 a	 single	 observer	 (KM)	 who	
traversed	 the	 centre	 of	 the	 belt	 transect,	 recording	 all	 birds	 seen	
or	heard	within	25	m	each	 side	of	 the	400	m	 transect	 line,	during	
a	20-	min	period.	This	duration	was	selected	to	generate	data	 that	
were	compatible	with	the	Birdlife	Australia	standard	survey	of	2	ha	





these	 forward	and	backward	 surveys	were	pooled	 for	 analyses	as	
described	below.	Repeat	surveys	of	 the	two	transects	 in	each	site	
















based	 on	 the	 extent	 of	 woody	 vegetation	 (woodland,	 forest,	 and	
paddock	 trees)	 within	 a	 1.1	km	 radius	 of	 each	 site,	 based	 on	 the	









The	 abundance	 of	 noisy	miners	 and	 four	 bird	 community	metrics	






woodland	 bird	 species,	 with	 all	 metrics	 excluding	 noisy	 miners.	








rics	 (Table	1).	Mixed-	effects	models	were	used	 as	 they	 allow	us	 to	
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An	 information	 theoretic	 approach	 in	 a	multimodel	 framework	
was	 used	 to	 investigate	 the	 relative	 importance	 of	 predictor	 vari-
ables	 (Burnham	&	Anderson,	 2002).	 For	 each	 of	 the	 four	 bird	 re-
sponse	 variables,	 alternative	 models	 with	 different	 combinations	
of	 predictor	 variables	 and	 interactions	 were	 produced	 using	 an	
all-	subsets	approach,	 including	the	null	 (intercept-	only)	model.	The	
models	 were	 compared	 based	 on	 their	 Akaike	 weights	 calculated	
from	AICc	values	(Akaike’s	Information	Criterion	corrected	for	small	
sample	 size)	using	 the	MuMIn	package	1.15.6	 in	R	 (Barton,	2016).	
Models	within	~2	AICc	units	of	the	most	parsimonious	model	were	








numbers	 of	miners	 being	 higher	 in	 Bundarra	 compared	 to	 Fifield.	
This	was	also	reflected	in	the	number	of	individuals	removed,	with	





reliably	 included	 in	 the	 best	 models	 (Table	1),	 but	 95%	 confidence	













port	 for	 an	 effect	 of	 region,	 with	 Fifield	 sites	 having	 on	 average	
2.4	fewer	 individuals	per	survey	than	Bundarra	sites	(Table	3).	The	




of	 total	 species	 richness	 included	 the	 interaction	 between	 stage	
and	 treatment	 (Table	1).	 This	 suggests	 that	 noisy	 miner	 removal	




















% of best models in which variable included AICc












Noisy	miner	abundance 9 56 67 0 100 67 0 78 1555.2 1571.3
All	bird	abundance 9 44 0 0 78 44 100 33 2127.0 2143.7
All	bird	species	richness 3 100 100 67 100 33 0 100 1342.0 1371.2
Small	bird	abundance 2 100 100 100 100 50 0 100 1675.9 1711.0
Small	bird	species	
richness
1 100 100 100 100 100 100 100 816.3 865.3
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sites	 more	 than	 doubled	 between	 preremoval	 and	 	postremoval	 2	






Despite	 removing	 3,552	 noisy	 miners	 (~10	birds/ha),	 there	 was	
no	statistical	 support	 for	a	 reduction	 in	noisy	miner	abundance	at	
treatment	sites,	indicating	that	the	species	could	recolonize	rapidly.	





evident	 despite	 no	 substantial	 reduction	 in	 the	 number	 of	miners	
present	 is	 perplexing	 and	 may	 reflect	 how	 a	 perturbation	 to	 the	
noisy	miner’s	social	structure	alters	the	effectiveness	of	its	interspe-
cific	aggression.

































Estimate ±95% CI Estimate 95% CI
Intercept 12.147 3.471 1.804 0.244
Treatment	(Removal) 0.487 2.248 0.071 0.190
Stage	(Post	1) −0.052 1.623 0.037 0.140
Stage	(Post	2) −0.629 2.722 −0.284 0.207
Treatment*Stage	(Post	1) 0.121 1.585 0.018 0.169
Treatment*Stage	(Post	2) 0.284 2.629 0.147 0.312
Region	(Fifield) −1.728 2.990 −0.252 0.148
Shrub	density 0.068 0.216 −0.003 0.012
Buffer	vegetation	cover	(high) 6.431 3.332 0.008 0.082
Buffer	vegetation	cover	(med) 1.680 2.590 −0.001 0.058
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The	 lack	 of	 a	 treatment	 effect	 despite	 the	 removal	 treatment	








birds	were	 killed	 during	 the	 removal	 sessions,	 and	 those	 encoun-
tered	during	subsequent	surveys	were	colonists	from	elsewhere	in	
the	landscape.
4.2 | Effect of noisy miner removal on the woodland 
bird community
Despite	 the	 statistically	 negligible	 reduction	 in	 noisy	 miner	
numbers	 at	 treatment	 sites,	 these	 sites	 did	 show	 an	 increase	 in	
abundance	 and	 species	 richness	 of	 small	 birds—the	 group	most	
susceptible	 to	 noisy	 miner	 aggression	 (Mac	 Nally,	 McAlpine,	
Possingham,	 &	 Maron,	 2014;	 Thomson	 et	al.,	 2015).	 These	 in-
creases	in	small	birds	in	treatment	sites	were	only	apparent	after	
the	 third	 round	 of	 removals.	 After	 these	 removals,	 there	 may	
have	 been	 sufficient	 reduction	 in	 noisy	miner	 numbers	 to	 have	
reduced	harassment	and	territorial	aggression	toward	small	birds.	























































































Estimate 95% CI Estimate 95% CI
Intercept 2.261 2.227 −0.351 0.850
Treatment	(Removal) −0.203 1.943 0.617 0.622
Stage	(Post	1) 0.333 1.594 0.094 0.323
Stage	(Post	2) −1.406 1.593 −0.625 0.396
Treatment*Stage	(Post	1) 0.552 2.253 0.204 0.455
Treatment*Stage	(Post	2) 4.958 2.253 1.031 0.496
Region	(Fifield) −2.981 1.494 −1.335 0.560
Shrub	density −0.034 0.126 −0.077 0.061
Buffer	vegetation	cover	(high) 0.162 1.114 −0.012 0.362
Buffer	vegetation	cover	(med) −0.044 0.720 0.065 0.381
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However,	 as	 we	 have	 described,	 the	 reduction	 in	 miner	 abun-
dance	was	small,	and	the	final	survey	density	of	1.9	miners	per	ha	









ers	 have	 an	 extremely	 complex	 social	 system	 that	 is	 reliant	 upon	
helpers	 exhibiting	 social	 behavior	 and	 cooperation	 across	 a	 range	











sociated	with	 a	 temporal	 increase	 in	mixed	 foraging	 flock	 activ-
ity,	which	is	greatest	during	autumn/winter	in	temperate	climates	
(Bell,	 1980).	 Immediate	movement	 of	 small	 birds	 into	 treatment	
sites	may	be	more	likely	to	occur	at	a	time	when	there	is	a	greater	
number	of	birds	travelling	through	the	landscape	than	during	the	























Grey	 et	al.,	 1997,	 1998),	 the	 recolonization	 of	 degraded	 sites	 by	
woodland	 birds	 occurred	 without	 restoration	 of	 the	 understory.	
Although	the	effect	is	expected	to	be	temporary,	even	this	response	










tion	 of	 this	 effect,	we	 show	 clearly	 that	 noisy	miner	 recoloniza-
tion	 can	 be	 immediate	 and	 include	 a	 dramatically	 larger	 number	












of	 a	 colony	 does	 not	 disrupt	 overall	 colony	 territoriality,	 and	 the	
remainder	 of	 the	 colony	 prevents	 “new”	miners	 from	 establishing	




























with	bird	 surveys,	 and	Craig	Ridley	and	Ross	Fuller	of	 the	Central	
West	and	Northern	Tablelands	Local	Land	Services,	respectively,	for	
approving	 and	 facilitating	 access	 to	 study	 sites.	 The	 research	was	
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